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Since tlie greater part of tbe foregoing was written, tlie results of 
a pliotograpliic study of the spectrum of d Cepliei, with special 
reference to its movement in tbe line of siglit, have been published' 
by Belopolsky/^ Belopolsky differs f roni me in classing the star as a 
solar one, although he draws attention to numerous differences; 
between the spectrum of the star and that of the sun. 

He also finds, as I have found, that there is probably no change of 
spectrum corresponding to the light changes, except a general change 
of intensity. 

The photographs discussed in the present paper were taken by 
Messrs. Baxandall, Shackletonj Butler, and Wardale, between Febru- 
ary and June, 1894. 



November 30, 1895. 

AlSrisriVERSARY MEETING-. 

The LORD KELYIiSr, D.O.L., LL.D., President, in the Chair. 

The Report of the Auditors of the Treasurer's Accounts, on the 
part of the Society, was presented as follows : — ■ 

" The total receipts on the Greneral Account during the past year, 
including balances carried from the preceding year, amount to- 
£9,356 19,<?. Qd., and the total receipts on account of Trust Funds,, 
including balances from the preceding year, and the proceeds of the 
sale of stock, amounted to £5,526 10s. 2d. The total expenditure for 
the same period, including investments, amounted to £8,404 9s. 6d. on 
the General Account, and £3,373 175. 5d. on account of Trust Funds^ 
leaving a balance on the General Account of £904 6.9. lOcZ. at the 
bankers (which includes £100 Catalogue Account and £259 Water 
Research Account), and in the hands of the Treasurer a balance of 
£48 3^. 2d. ; leaving also at the bankers a balance on account of Trust 
Funds of £2,147 10s. OcL" 

The thanks of the Society were voted to the Treasurer and Auditors. 
The Secretary then read the following Lists :— 



^ *Imp, Acad. Sc, St. Petersburg, EiiU.,' 'Nor., 1894. 



1895.] Presidents Address^ 107 

Fellows deceased since the last Anniversary (Eov, 30, 1894). 

On the Home List, 



A"berdare, Henry Austin Bruce, 
Lord, G.O.B. 

Babingfcon, Charles Oardale, M.A. 

Ball J Yalentine, O.B. 

Beet-ham, Albert William. 

Bristowe, John Syer, M.D. 

Buchanan, Sir George, M.D, 

Carter, Henry John, Surgeon- 
Major. 

Cay ley, Arthur, D.C.L. 

Cockle, Sir James, M.A. 

Dobson, George Edward, M.A. 

Hawkins, Bisset, M.D. 



Hulke, John Whitaker, P.R.C.S. 
Huxley, Right Hon. Thomas 

Henry, D.C.L. 
Kirkman, B.ev. Thomas Penyng- 

ton, M.A. 
Rawlinson, Sir Henry Creswicke, 

Bart,, a.C.B. 
Savory, Sir William Scovell, Bart. 
Selborne, Boundell Palmer, Earl 

of. 
Tomes, Sir John, F.R.C.S. 
Williamson, William Crawford, 

■ I i i itXJ « 



Baillon, Henri Ernest. 
Dana, James D wight. 
Loven, Sven Ludwig. 
Ludwig, Carl. 



On the Foreign List, 

Neumann, Eranz Ernst. 
Pasteur, Louis. 
Tchebitchef, Pafnutij. 



Change of Name and Title, 
Worms, Baron Henry de, to Lord Pirbright. 

Eellows elected since the last Anniversary. 



Barry, J. Wolfe, C.B. 
Bourne, Prof. Alfred Gribbs, D.Sc. 
Bryan, Greorge Hartley, M.A. 
Davey, Right Hon. Horace, Lord, 

D.O.L. 
Eliot, John, M.A. 
Green, Professor Joseph Reynolds, 

D.Sc. 
Griffiths, Ernest Howard, M.A. 
Heycock, Charles Thomas, M.A. 



Hickson, Prof. Sydney John, 

D.Sc. 
Holden, Major Henry Capel Lofft, 

Mace wen, Prof. William, M.D. 
McClean, Prank, M.A., LL.D. 
Martin, Sidney, M.D. 
Minchin, Prof. George M., M.A. 
Power, William Henry. 
Purdie, Prof. Thomas, B.So. 



The President then addressed the Society as follows : — 

Since our last Anniversary Meeting the Royal Society has lost 
nineteen Eellows and seven Eoreign Members :— 

Bisset Hawkins, December 7, 1894, aged 98. 
Pafnutij Tchebitchef, December 8, 1894, aged 73. 

I 2 
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Artlmr Cayley, January 26, 1895, aged 73. 

Sir James Cockle, January 27, 1895, aged ^Q. 

Rev. Thomas Penyngton Kirkman, February 3, 1895, aged 88. 

Jolin Whitaker Hulke, February 19, 1895, aged 64. 

Henry Austin Bruce, Lord Aberdare, February 25, 1895, aged 80. 

Sir William Scovell Savory, March 4, 1896, aged 69. 

8ir Henry Oreswicke Rawlinson, March 5, 1895, aged 84. 

Albert William Beetham, March 11, 1895, aged 95. 

James D wight Dana, April 15, 1895, aged 82. 

Carl Ludwig, April 24, 1895, aged 78. 

Roundell Palmer, Earl of Selborne, May 4, 1895, aged 83. 

Henry John Carter, May 4, 1895, aged 82. 

Sir George Buchanan, May 5, 1895, aged 64. 

Franz Ernst ISTeumann, May 23, 1895, aged 97. 

Valentine Ball, June 15, 1895, aged 52. 

William Crawford Williamson, June 23, 1895, aged 78. 

Hight Hon. Thomas Henry Huxley, June 29, 1895, aged 70. 

Henri Ernest Baillon, July 19, 1895, aged 67. 

Charles Cardale Babington, J aly 22, 1895, aged 86. 

Sir John Tomes, July 29, 1895, aged 80. 

John Syer Bristowe, August 20, 1895, aged 68. 

Sven Lndwig Loven, September 3, 1895, aged SQ. 

Louis Pasteur, September 28, 1895, aged 73. 

George Edward Dobson, IsTovember 26, 1895, aged 47. 

Biographical notices will be found in the * Proceedings.' 
In Cayley we have lost one of the makers of mathematics, a poet 
in the true sense of the word who made real for the world the ideas 
which his ever fertile imagination created for himself. He was the 
Senior Wrangler of my freshman's year at Cambridge, and I well 
remember to this day the admiration and awe with which, before the 
end of my first term just fifty-four years ago, I had learned to regard 
his mathematical powers. When a little later I attained to the 
lionour of knowing him personally, the awe was evaporated by the 
sunshine of his genial kindness ; the admiration has remained un- 
abated to this clay and his friendship has been one of the valued 
possessions of tcij life. While we mourn his departure from among 
us, we know with gratitude that he has left an imperishable monument 
of his life's work in the grand edition of his mathematical writings 
which the University Press of Cambridge gives to the world. The 
interesting and genuinely appreciative obituary notice of Arthur 
Cayley, contributed by our colleague. Professor Forsyth, to the 
^ Proceedings of the Hoyal Society ' for the present year, has been 
reprinted as a preface to the eighth volume of his ' Collected Mathe- 
matical Papers,' which was published last August, rather more than 
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half of it having been passed through the press by the author, with 
notes and references, and the remainder simply reprinted from the 
original publications. Matter for five more such, volumes remains 
to be reprinted. 

At the good old age of ninety-seven the veteran Franz Ernst 
I^eumann has left ns. He has been one of the most profound and 
fertile of all the workers in mathematical physics of the 19th. 
century. I remember wibh gratitude the admirable and suggestive 
theorem* on electromagnetic induction which I learned in 1848, from 
a first paper on the subject which he had communicated to the Berlin 
Academy of Sciences, and which, translated into French, was pub- 
lished in the April number of that year of Lionville's * Journal de» 
Mathematiques.' That first paper and others which followed it on 
the same subject, and his papers on the physical theory of light and 
on elasticity, are grand and permanently valuable contributions to 
science. 

The death of Huxley, one of my predecessors in the Presidential 
Chair of the Boyal Society, takes from us a man who can ill be 
spared. During the fifty years since he sailed from England, as 
Assistant" Surgeon on board H.M.S. "Rattlesnake," bound for a 
surveying expedition in the southern seas, he had been a resolute 
and untiring searcher after truth, and an enthusiastically devoted 
teacher of what he learned from others and what he discovered by 
his own work in biological science. His first contribution to science 
was a short note communicated, while he wa,s still a student in the 
Charing Cross Hospital, to the ' Medical Times and Gazette,' de- 
scribing a structure in the root- sheath of hair, which has since borne 
the name of Huxley's layer. It was followed by papers on the blood 
corpuscles of the Amphioxiis lanceolatus and on the Anatomy and 
Affinities of the Family of Medusm, for the British Association and 
the Royal Society; and several other articles on various biological 
subjects, all describing some of the work of the leisure left him by 
his naedical duties during his four years' cruise on board the 
" Rattlesnake," which were sent home by him to England, and 
published during his absence. It is to be hoped that the long serieSy 
thus so well begun, of papers describing skilful and laborious 
research by which knowledge was increased in every department of 
biology, will be given to the world in collected form as soon as pos- 
sible. Even those purely scientific papers contain ample evidence 
that Huxley's mind did not rest with the mere recording of results 
discovered by observation and experiment ;: in them, and in the nine 
volumes of collected essays which he has left us, we find everywhere 
traces of acute and profound philosophic thought. When he intro- 

* Quoted in 'Mathematical and Physical Papers* (Sir William Tliomson), 
p. 92, Tol. 1. 
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duced tlie word agnostic to describe Ms own feeling wifcli reference to 
the origin and continuance of life, lie confessed himself to be in the 
presence of mysteries on which science had not been strong enough 
to enlighten us ; and he chose the word wisely and well. It is a 
word, which, even though negative in character, may be helpful to 
all philosophers and theologians. If religion means strenuousness in 
doing right and trying to do right, who has earned the title of a 
religioas man better than Huxley ? 

Another name literally of world-wide fame, Louis Pasteur, sl^ands 
next to the end of our list of losses. Before he entered on his grand 
biological work, Pasteur made a discovery of first-rate importance in 
physics and chemistry — the formation of crystals, visibly righfcdianded 
and left-handed, from a solution of racemate of soda and ammonia ; and 
the extraction of ordinary tartaric acid and of a kind of tartaric acid not 
previously known, from solutions obtained by picking out the crystals 
separately and redissolving ; the new kind of tartaric acid having the 
property of producing the opposite rotatory efect on the plane of 
polarisation of light to that produced by ordinary tartaric acid. 
From 1848 to 1857 he was chiefly occupied with researches related 
to the subject of that great discovery, as may be seen from the titles 
of the first twenty-two of his papers in the Royal Society Cata- 
logue. His w^ork of those nine years led up from Biot's fundamental 
discovery of the dioptric heli^oidal property of liquids and vapours, 
to the enrichment of chemistry by the annexation of a new province 
called stereochemistry, splendidly and fruitfully developed twenty 
years later by Le Bel a.nd Yan't Hoff. I>rear the end of 1857 his twenty- 
third paper appeared, three pages, in the ' Oomptes Hendus,' " Sur la 
Fermentation appelee lactique." It shows that he had then entered 
on the line of research to which he devoted the rest of his life, and by 
which he conferred untold benefits on humanity and the lower animals. 
As I had occasion to remark in my presidential address of last year, 
Helmholtz had in his earliest work proved almost to a certainty 
*' that the actual presence of a living creature, vibrio, as he called 
it, bacterium as we more commonly call it now, is necessary for 
either fermentation or putrefaction." Pasteur gave complete demon- 
stration of that conclusion, and early expanded it to vast and previously 
undreamt of extensions of its application. The first great practical 
a;ppIication of his views was made by Lister, about 1863-65, then my 
colleague in the University of Glasgow, now recommended by your 
Council as my successor to the Presidency of the Royal Society. 
From Pasteur's discoveries he was led to work out the principles of 
his antiseptic surgery, the practice of which he commenced in the 
Glasgow Royal Infirmary in the summer of 1865. 

Having been led to trace microbes as the origin not only of fermen- 
tation and putrefaction, but of a vast . array of destructive blights 
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happening to plants and animals — vines, silkworms, birds, cattle, and 
maiikind — Pasteur was forced to take up the questioji, as of supreme 
practical importance, " Whence came tliese microbes, and what are 
tbesr antecedents ? " From warmth and moisture,, as we see by turning 
np a stone in a field, I was told forty years ago by an Arran farmer well 
TOFsed in the popular literature of the day. We are sometimes told 
the same thing in scientific journals of 1895 under the more learned 
disguise perhaps of abiogenesis, or the fortuitous' concourse of atoms, 
not tested by the calculus of probabilities. Without wasting words 
to prove theoretically that, while stones falling together may, as we all 
believe they have actually done, make a solar system with a habitable 
planet or planets, they cannot make a man, or a microbe, or an organic 
cell with its property of heredity, Pasteur set about practically to 
trace the antecedents of every microbe he met with, and he found 
for it in every case a living thing, whether in the air, or in water, or 
in earth. During nearly all the latter part of his life and to the end 
Paste ur devoted himself to biological research, and to vigorous 
l^ractical realisation of its benefits for the world. 

Turning now to the business of the Royal Society since our last 
Anniversary Meeting, I am glad to be able to report that excellent 
progress has been made with the ' Catalogue of Scientific Papers.' 
Vol. xi, of the Catalogue, under authors' names, completing the 
alphabet, is on the eve of issue, and the Supplementary Yolume is 
far advanced. 

The movement which led to the inception of the Catalogue dates 
back forty years — to the first meeting of the British Association in 
Glasgow, when Professor Henry, of Washington, communicated a 
proposal for the publication of a catalogue of philosophical memoirs 
.scattered throughout the Transactions of Societies in Europe and 
America, with the offer of co-operation on the part of the Smith- 
sonian Institution. 

The proposal was referred to a committee consisting of Mr. Cay- 
ley, Mr, Grrant, and Mr. Gabriel Stokes. The year after, at the 
Cheltenham meeting, this committee propounded a scheme for a 
catalogue, embracing the mathematical and physical sciences, to 
include both authors' names and subjects. Besides Transactions 
and Proceedings of Societies, journals, ephemerides, volumes of 
observations, and other collections not coming under these heads 
were to be indexed. 

This scheme came before the Boyal Society in March, 1857, in con- 
sequence of a request made by General Sabine at the instance of the 
British Association. Considerable discussion took place, and even- 
tually it was decided to prepare a "manusoript catalogue of periodical 
works in the Royal Society's library, to include all the sciences, the 
question of printing being deferred ; and to do the work at the 
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Society's solo cliarg'e. Subsequently it was resolved to extend the 
catalogue to works in other libraries not included in that of the 
Royal Society. 

In 1864 it was decided to offer the Catalogue to Groyernment for 
publication, -and in 1866 the printing of the first series of the Cata- 
logue, covering the period from 1800 to 1863, was commenced by the 
Stationery Office. The sixth and last volume of the series was 
published in 1872. Two additional volumes, covering the period 
1864 — 1873, were published in 1879. The Treasury then declined to 
continue the publication of the Catalogue, which, however, was 
undertaken by the Society, assisted by a sum of £1,000 voted by 
Parliament towards the charges of publication of the decade 1874 — 
1883. The unexpended portion of this grant was invested in a policy, 
under which £1,000 will become available for the purposes of the 
Catalogue in October, 1899, 

So far back as June, 1864, it was resolved by the Council that the 
Catalogue according to authors should be followed by the immediate 
publication of an index according to subjects. Such an Index 
Rerum was constantly under consideration, and many plans for its 
preparation have been discussed. The work at last took practical 
shape in 1893^ when our Fellow Mr. Ludwig Mond most generously 
presented a sum of £2,000 to the Society, in aid of the work of pre- 
paring the Catalogue and the Subject Index. Out of this liberal 
donation there remains unexpended a sum of £1,500. A special 
staff Was organised, by whom more than 140,000 slips have now 
been mounted and arranged in boxes, and of these over 46,000 have 
already been provisionally prepared for press. Since the last anni- 
versary, the department has to some extent been re-organised by the 
Committee, women being now employed in the Index Rerum Depart- 
ment, and Miss Chambers having been entrusted with full control 
over the whole. The total number of women employed in the two 
departments including junior copyists is now twelve. 

It has, however, long been felt that the continuation of such a work 
was almost beyond the resources of the Royal Society, and therefore 
about two years ago a committee was appointed to take into con- 
sideration a suggestion that the preparation of complete indexes to 
scientific publications should be effected by international co-operation. 

This very important subject has continued to engage the attention 
of the Council during the past year ; and the suggestion of inter- 
national co-operation having been recommended to Her Majesty's 
Government for favourable consideration, official invitations have 
been issued to an International Conference to be held in London in 
July next. 

Meanwhile others have been equally aware of the great importance 
attaching to the indexing of literature, and only in September last 
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an Intern atioTial Institute of Bibliography was established by Royal 
Decree in Brnssels. 

Two gentlemen in that city, MM. Otlet and La Fontaine, have, 
during the past half dozen years, devoted themselves to the study of 
modern methods of bibliographic classification, specially with refer- 
ence to sociology, and their work has been supported by the Belgian 
Government. They were led to adopt the decimal system devised by 
Meivil Dewey, which is popular with American librarians, and 
having made a careful study of its application, have become so 
impressed with its value that they have developed an extraordinarily 
comprehensive scheme applicable to literature generally. 

An invitation to attend a conference in Brussels at the beginning of 
September last was received by the Boyal Society early in August, 
too late unfortunately to permit of a representative being present. 

At the conference held there on the 2nd to 4th of September, a 
number of resolutions to establish an International Institute of 
Bibliography as a development of the work begun by the above- 
mentioned gentlemen, were arrived at, and by a Royal Decree of 
September 12, 1895, such an office was established. 

Your senior secretary had an opportunity, when in Brnssels 
recently, of visiting the office which has been established, and of 
seeing the skill and zeal with which the preliminary preparations 
have been made to carry the work into execution. 

All must admire the energy and enterprise which has thus been 
displayed in Belgium. At the same time the magnitude of the work 
and the importance of the interests involved are such that it 
appears most desirable that the action which, the Royal Society has 
already taken for an International Conference should be perse- 
vered in, so that decisions may be arrived at which may ensure, if 
possible, complete success. The enterprise is one in which we, in 
consequence of our long connection with such work, are most deeply 
interested ; it is also one which may well become of exceeding value 
to science generally. But it is impossible to overrate the difficulties 
connected with it ; and to avoid unnecessary complications in the 
future it is essential that very many questions — especially the division 
of the subject matter in the various branches of science and the 
nomenclature to be used — be taken into consideration by competent 
bodies and settled by general agreement. 

In my last Anniversary Address I mentioned that the Library Com- 
mittee, in view of the great accumulation of the stock of ' Philo- 
sophical Transactions,' were taking measures to make the memoirs 
composing the volumes separately available to the public, which, 
while facilitating the sale, would increase their utility. I have now 
the pleasure to announce that arrangements have been made with 
Messrs. Dulau and Co. to carry out this suggestion, and that Messrs, 
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Dalau have, at their' own expense, issued a very useful alphabetical 
list of all the papers in the ' Philosophical Transactions,' from the 
year 1800 to the present time, any of which may now be separately 
purchased by the public. 

The great and increasing success of our annual soirees has led the 
House and Soiree Committee to recommend to the Council that in ad- 
dition to the two conversaziones held in May and June, some informal 
receptions for the FellovTS should also be occasionally held. This 
suggestion was readily adopted by the Council, and the first of these 
receptions was held last month. 

The Water Research Committee have continued the labours which 
they commenced in conjunction with the London County Council 
four years ago, and although the County Council no longer con- 
tributes to the expenses, the Committee have been able to carry on 
the researches, partly by means of an assignment from the Govern- 
ment Grant, and partly by a grant from the fund established in 1891, 
by his Excellency Dr. Gunning. A Report, of 200 pages, by Prof. 
Marshall Ward, forming the Fourth B/oport to the Committee, was 
presented to the Council of the Boyal Society last March, and has 
been published in the ' Proceedings.' This Report treats of the 
biology of Bacillus ramosiis (Fraenkel), a schizomycete of the River 
Thames. 

With respect to the Gunning Fund which I have just now men- 
tioned, the Committee appointed by the Council to consider and 
report upon the best terms for carrying out the trust, made the 
following recommendations, which, with Dr. Gunning's approval, 
were adopted by the Council : — 

"1. That the Fund should not be applied in the form of a 
prize, medal, or reward, but should be devoted to the further- 
ance of knowledge in some special direction. 

" 2. That, by preference, the interest accruing from the Fund 
during every three years be applied for the promotion of 
Physical Science and of Biology alternately. 

" 3. That aid should, by preference, thus be given in Physical 
Science and Biology respectively, either to investigations or 
operations which require to be repeated from time to time, 
or to the development of some specified continued line of 
research." 

The Council, while adhering to the policy of retrenchment touched 
upon in my last address, have had to recognise the fact that the 
Society was, at that time, already committed to a large amount of 
publication, a great bulk of printed matter being almost ready for 
issue. This accumulation has been rapidly worked off during the 
past session, with the result that the Council, notwithstanding that 
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every eJB^orfc lias been made to limit the amount of fresb publication, 
bave issued in tbe mathematical and physical section of the ' Philo- 
sophical Transactions ' no less than 31 papers, and in the biological 
section 21. The two sections together contain in all 2259 pages of 
letterpress and 61 plates. Of the ' Proceedings,' 14 numbers have 
been issued, containing 1356 pages. 

While determined not to depart from the policy of avoiding all 
unnecessary expenditure on publication, the Council felt that with 
only the funds hitherto at its disposal it could not effect the requisite 
diminution of expenditure without diminishing the efficiency of the 
Hoyal Society in promoting the augmentation of natural knowledge, 
which is the reason for its existence. An application to the Treasury 
for additional funds was therefore made by a resolution of Council 
adopted at its meeting of the 20th of June last. I am happy to say 
that a favourable answer has been received, and a grant of dB 1,000 
a year has been given by the Treasury to the Royal Society for the 
purpose of aiding in the adequate publication of scientific matter, 
whether in the ' Transactions ' or ' Proceedings ' of the Society or 
through other channels and in other ways. 

At a meeting of the Council on the 17th of October it was resolved 
to send to the Icstitute of France the following address on the 
occasion of the centenary of its foundation ; and it was agreed to 
a^uthorise the President and Treasurer to represent the Royal 
Society at the commemoration to be held in Paris from the 23rd to 
the 26th of October : — 

'' The President and Council of the Royal Society of London offer 
to the Institut de France their most cordial congratulations on the 
auspicious occasion of the centenary of its existence, which it is now 
about to celebrate. 

" The President and Council are well aware that various ancient 
Academies flourished in France long before the official foundation of 
the Institut as a means of recording discoveries and promoting arts 
and sciences, and that much of that great advance in human know- 
ledge which took place during the 17th and 18th centuries was due 
to the labours of members of the French Academy of Science. 

" The foundation of the Institut, however, comprising as it does 
five Academies, each with its own special sphere of action, but all 
united as one harmonious whole, constantly investigating the laws of 
nature and the developments of art, constitutes an era in the history 
of civilisation. 

" It would be an endless task to attempt to enumerate the 
branches of human knowledge which during the past century have 
benefited by the labours of the Institut. It is a body of which not 
only France but the whole of the civilised world may be justly 
proud. 
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" It is sad to think, tliat just at the moment of a commemoration 
which would otherwise have been celebrated with unalloyed pleasure, 
Science has to mourn the loss of one of her most distingnished 
votaries. The single-minded and devoted labours of Pasteur, and 
their beneficial results to man and the domestic animals, are recog- 
nised throughout the whole world with the highest gratitude and 
admiration. The Royal Society assures the members of the Institut 
of its hearty sympathy in the sad loss that they and humanity at 
large have sustained. 

" That the Institut may long continue to exist and prosper, and 
that each succeeding century may witness an ample harvest from, its 
labours, is the heartfelt wish of the President and Council of the 
Hoyal Society. 

(Signed) " Kelvif, 

"Fres,E,8.'' 

1 had the honour of presenting this address to the President of the 
Institute of Prance in person. Por myself and other Pellows of the 
Hoyal Society who were present along with me I may be allowed to 
say that we were much gratified with the friendly and fraternal 
reception accorded to us, as colleagues and fellow labourers in the 
work of the Institute. 

I am sorry to say that we are now losing the service, as Assistant- 
Secretary, of Mr. Herbert Rix, who, after seventeen years of faithful 
work for the Boyal Societ}^, retires from this post, as he finds the 
necessarily increased anxiety and burden of the office to be too great 
a strain upon his health. We all feel grateful to him for the manner 
in which he has discharged his duties from the time he first entered 
the service of the Hoyal Society ; and I am sure the Pellows gene- 
rally wdll agree with the Council in being pleased that we have been 
able to arrange to still have Mr. Hix to help us in our work, in the 
less arduous post of Secretary to the Government Grant Committee. 

A very important scientific event of the past year, resulting from 
work initiated by the Royal Society a quarter of a century ago, is 
the completion of the ' Report of the " Challenger ^' Expedition,' in fifty 
large royal quarto volumes containing 29,500 pages, and illustrated 
by over 3,000 lithographic plates, copper-plates, charts, maps, and 
diagrams. I may remind you that H.M.S. " Challenger " was fitted 
out by the Government in 1872, on the recommendEition of the Royal 
Society, and was absent for nearly four years on an exploration of 
the Great Ocean Basins. The publication of the numerous observa- 
tions, which have enriched almost every branch of science, was at 
first carried on under the direction of Sir C. Wyville Thomson, and 
subsequently by Mr. John Murray. 

I have been myself much struck with the extreme beauty of .many 
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of the plates contained in these volumes ; and, though no expert in 
the subject, I may be allowed to say that I believe nothing more 
admirable has been hitherto given to the world in the way of illustra- 
tion and representation of biological subjects. Of the maps, I may 
confidently say that they are models of careful, accurate, and 
elaborate work. Two volumes of the Report deal with the narrative 
of the voyage, three volumes with the physics and chemistry of the 
ocean, one volume with deep-sea deposits and geology, two volumes 
with botany, forty volumes with marine zoology, and two volumes 
are devoted to a summary of the scientific results. 

How highly the work of the "Challenger" expedition is appreci- 
ated by those best qualified to judge of the merits of its results is 
illustrated by the following words, spoken by Milne-Edwards at a 
meeting of the International Congress of Zoology, held last Septem- 
ber in Leiden : — '* L'expedition du ' Challenger ' a porte des fruits 
merveilleux. Ceux qui I'ont organise, ceux qui y ont pris part, et 
dout quelques-uns ne sent plus ici pour recueillir le prix de leurs 
efforts, ceux qui en ont etudie les resultats, ont rendu des services 
dont nous leur sommes profondement reconnaissants. Le monument 
scientifique ainsi eieve par les savants anglais constitue un titre de 
gloire dont une nation a le droit d'etre here." 

The contributors to this gigantic Report are, for the most part, 
natives of the United Kingdom and the British Colonies, bat the 
scientific men of nearly every civilised State are represented among 
the authors. The British and foreign contributors are seventy-six 
in number, and many scientific men whose names do not appear on 
the title pages of the special memoirs have taken pai't in the physical 
and chemical researches performed in connection with the work of 
the expedition. Among the contributors we find the names of 
Alexander Agassiz, Ernst Haeckel, P. C Tait, G. 0. Sars, E. E. 
Schulze, T. H. Huxley, Rudolph Bergh, A. v. Kolliker, A. Renard, 
W. K. Brooks, ISr. N. Polejaeff, Th. Studer, A. A. W. Hubrecht, W. 
Dittmar, Sir William Turner, A. Giinther. Before the end of the 
present meeting I shall have the pleasure of presenting to Mr. 
Murray one of the Royal medals, which has been awarded to him by 
the Council of the Royal Society to mark their appreciation of his 
editorship of this great work and of his own scientific contributions 
to it. 

In my Presidential Address of last year I took occasion to refer to 
Lord Rayleigh's discovery that the gas which remains when oxygen, 
vapour of Avater, and carbonic acid are removed from common air is 
denser than nitrogen extracted from chemical compounds ; and I was 
then able to tell you of the consequent discovery that our atmosphere 
contains a fifth constituent which is denser than nitrogen. This 
discovery had been thoroughly established by Rayleigh, in association 
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with Ramsay, who had joined him in the work; but no details had 
then been published. Thej^ had succeeded in isolating the new con- 
stituent by extracting all the four previously known constituents 
(oxygen, nitrogen, aqueous vapour, carbonic acid) from air, and they 
were energetically at work with a view to discovering its properties. 
I concluded my last year's address by expressing the hope that their 
work would give us, "before the next anniversary meeting of the 
Royal Society, much knowledge of the properties, both physical and 
chemical, of the hitherto unknown and still anonymous fifth constituent 
of our atmosphere." That hope, as you all know, has been splendidly 
fulfilled. They early discovered a name for it. Argon, because exhaus- 
tive chemical investigation gave them no evidence of its chemical 
<3ombina,tion with any other known element. They found its density 
to be very high, 20 (that of oxygen being called 16), and the ratio of 
its specific heats If. Olszewski, experimenting on a specimen sent 
to him by Ramsay, succeeded in liquefying it, and found its critical 
pressure to be 50'6 atmospheres audits critical temperature — 121°. 
These results were communicated in a joint paper by Rayleigh 
and Ramsay to the Royal Society at a memorable meeting, held 
(January 31) in the theatre of the University of London, because our 
ordinary meeting room was not large enough to contain all who 
wished to hear it. It will be gratifying to Fellows of the Royal 
Society to know that the Smithsonian Institution of Washington 
gave to Lord Rayleigh and Professor William Ramsay the first 
Hodgkins' prize for their ' Memoir on Argon : a new constituent of 
the Atmosphere.' This memoir had been communicated to Wash- 
ington before the end of December, 1894. 

Since the dates of those first communications much work has been 
done by various observers on the spectrum analysis of argon. In a 
communication by Rayleigh to the recent meeting of the British 
Association, we find a very accurate determination of its refractive 
index and its viscosity. Ramsay, in trying for clues to compounds 
of argon, had his attention called by Mr. Miers of the British Museum 
to a paper by Hiilebrande, telling that cleveite (a rare Norwegian 
mineral which consists chiefly of uranate of lead) gives out 2 per 
cent, of a gas, supposed to be nitrogen, when warmed with weak 
sulphuric acid. Ramsay, thinking the so-called nitrogen might turn 
out to be argon, experimented on the mineral. He found that the 
gas evolved, by heating it in sulphuric acid, contained a trace of 
nitrogen, which he removed by the Cavendish process of sparking 
with oxygen in presence of alkaline liquor. The residue was proved 
by the spectrum test to contain argon, but to contain also another 
gas, not argon, showing itself by a brilliant yellow line. This lino 
was identified by Crookes as the '' helium line," discovered thirty 
years ago by Lockyer, who, finding it to have been not discovered in 
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tbe spectrum of any terrestrial substance spectroscopically examined 
up to tliat time, attributed it to a substance in the sun's atmosphere, 
wbicli he called helium. Thus, a substance, discovered thirty 
years ago in the sun's atmosphere, and accordingly named from the 
rum, has been found in a terrestrial mineral by Ramsay, in his quesb 
after argon. Having got helium into his laboratory, he found its 
density to be less than 3*9 (ultimately reduced to 2), and, therefore, 
less than one-fifth (about one-tenth) of that of argon. He sent a 
specimen to Olszewski, who found* that the treatment by which he 
had succeeded in liquefying hydrogen — namely, compressing with a 
pressure of 140 atmospheres, cooling to the temperature of liquid 
air boiling at low pressure, and then expanding suddenly, showed 
no signs of liquefying helium. 

Considering the uncertainty as to the density of the gas in 
which helium was identified and the multiplicity of spectra found 
for it by various experimenters, Lockyer, who experimented on some 
eighty minerals and found the yellow liDe of helium in sixteen of 
them, thinks it most probable that it is not a single gas that is 
extracted either from cleveite or the other minerals, but a mixture of 
gases of which helium is one ; and this view was supported by Runge 
and Paschen in. their admirable spectroscopic analysis of argon and 
helium, communicated to the British Associationf at its recent meet- 
ing at Ipswich. It seems too early to feel sure that the helium 
foand by Ramsay in the gas from cleveite, if perfectly purified of 
nitrogen and other known gases, is a single gas, or is a mixture or 
combination of several. Before another anniversary meeting of the 
Royal Society, it is probable that we shall have certain knowledge, 
without any doubt as to this question. Meantime, at our present 
anniversary, we may be satisfied to feel that if there are several new 
gases, of which one, at least, has density less than a quarter of that of 
oxygen, the discovery will be several times as interesting as if the 
lielium now discovered proves to be only one gas» 

Copley Medal. 
Dr. Karl Weierstrass^ For. Mem. B. 8. 

Dr. Karl Weierstrass is distinguished for his investigations in pure 
mathematics, extending over a period of fifty years. He is one of 
the great pure mathematicians of the century. 

Among his researches, dealing with many branches of the science 
in which his work is of significant efEect, may be specially men- 
tioned : — ■ 

(i.) His investigations in pure algebra, particularly in relation to 

=^ ' Nature,' October 3, 1895. 

f ' British Association Beporfc/ Section A, September 18, 1895. 
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functions of real variables, to the considerations of conver- 
gence and divergence of series and prodncts, and to the 
theory of bilinear and quadratic forms. 

(ii.) His contributions to the general theory of functions of complex 
variables. This subject he has developed from its founda- 
tions, and has re-estabhshed on a new basis, so that much 
of it is his creation. The extensions which he has made to 
this theory have of themselves proved sufl&cient to secure for 
him the distinction of an acknowledged master. 

(iii.) His work in the theory of periodic functions. In particular, 
the advances made by him in the theory of Abelian trans- 
cendents, mark the chief algebraical development since the 
time of Abel and Jacobi, and they have stimulated others to 
further developments. Also the valuable advances made by 
him in the theory of elliptic functions have been fruitful and 
suggestive as the starting points for researches by a number 
of distinguished mathematicians. 

(iv.) His work in the calculus of variations, the best known pub- 
lished part of which relates to the theory of minimal sur- 
faces. 

jSTot least remarkable among his claims to originality is the method 
of proof which he has introduced in his investigations ; he has 
associated a vigour and a strictness with the minutest details of his 
proofs that have not merely led to the sound establishment of pro- 
positions, but have indicated limitations and have suggested new ideas. 

Royal Medal. 
Dr. John MMrray. 

To Dr. John Murray one of the Royal Medals is awarded for his 
energetic and successful editorship of the Report of the " Challenger " 
Expedition, and for his own larg'e contributions to the work of the 
expedition and to the scientific papers embodied in the Report. In 
this matter Dr. Murray's labours are recognised universally as ha vino* 
been of extreme value to zoological science. His own contributions 
to the elucidation of the material brought home by the " Challenger" 
have been of great importance and originality. His researches on 
the deep sea deposits, and his general discussion of the oceanoo-raphio 
results of the expedition, are recognised as being of first-rate quality. 

Dr. John Murray has already received the " Prix Cuvier " of the 
French Academie des Sciences, and it is right that the corresponding- 
body in this country should ta.ke the first opportunity available to it, 
after the completion of the " Challenger " Reports, to express its 
appreciation of their value. 
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Royal Midal. 
Trofessor James Alfred Ewing, F.B.S. 

A Royal Medal is conferred on Professor J. A. Ewing for his in- 
vestigations on Magnetic Induction in Iron and other Metals. 

The magnetic properties of iron and steel when subjected to mag- 
netising forces of different intensities, under various conditions of 
temperature and mechanical stress, have been studied by many 
physicists both in this country and abroad. In a series of papers 
which have appeared at intervals during the last fourteen years, 
Professor Ewing has put on record a remarkable collection of experi- 
mental facts connected with these complicated subjects. In some of 
his results and methods he was anticipated hj others, but apart from 
the wide extent of his investigations, he has displayed great sagacity 
and originality both in his more fundamental researches, and in the 
directions in which he has developed his work. 

Having studied, the behaviour of iron when subject to magnetic 
forces which vary in a cycle, he applied the same process to nickel, 
proving that, as in the case of iron, the susceptibility is constant for 
small forces, but that the range of force over which this law holds 
good is much larger for nickel than for iron. 

Professor Ewing has also investigated the behaviour of iron and 
steel of various qualities, of manganese steel, of cobalt and nickel, 
when placed in very strong magnetic fields, the intensity of which 
was raised to the splendid magnitude of 25,000 O.G.S. units in the 
air around the metal bar under observation, thereby producing an 
"induction" of over 45,000 within the bar, when the bar was iron. 
He showed experimentally, in corroboration and extension of Joule's 
primary discovery for iron, that in iron, nickel, and cobalt, the 
intensity of magnetisation approaches asymptotically towa,rds a 
limiting value, which it very nearly reaches before the magnetising 
force attains a comparatively small magnitude, and at which it 
remains constant while the magnetising force is increased without 
limit. 

Xot content with investigations such as these. Professor Ewing 
has made an important advance in our knowledge of the probable 
constitution of magnetic substances. He constructed a model of 
such bodies by placing a number of small magnets near to each 
other so that each is free to rotate in a horizontal plane. These 
magnets, when disturbed, settled down into groups of more or less 
stable equilibrium, which are gradually broken up under the in- 
fluence of increasing magnetic forces. This model suggests the 
novel and most important conclusion that the act of magnetisation 
is accompanied by the re- arrangement of similar groups of magnetic 
molecules* So closely does it reproduce the behaviour of iron, that 

VOL. MX, K 
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it is possible not only to imitate the more prominent j)henomena, to 
copy the curve of magnetisation, and the loops produced by cyclic 
forces, but also to detect minor details which were for long over- 
looked ia iron itself. 

Throughout these theoretical researches Professor Ewing has paid 
attention to their practical applications. The w^ell-known pheno- 
menon which he has named " hysteresis " plays an important part 
in the action of transformers. He has, on this account, invented 
two instruments by which the magnetic properties of samples of 
iron can be readily tested. 

Professor E wing's researches on Magnetic Induction are described 
in a series of memoirs published in the ' Transactions ' of the E^oyal 
Society, and in a number of shorter papers which appeared chiefly 
in the ' Roy. Soc. Proc' and the 'Reports of the British Associa- 
tion.' He ranks as one of the principal authorities on a subject of 
great theoretical and practical importance. He has thrown light 
upon the theory, and has facilitated its application to industry. 

Davy Medal. 
Professor William. Eamsay, F.E.S. 

Professor Ramsay's earlier researches were in the department of 
organic chemistry. Nearly twenty years ago he was carrying on 
researches on Picoline and its Derivatives, which were published in 
the *Phil. Mag.' for 1887 and 1888, and on Quinine and its Decom- 
position Products, the results, of which were published in the *Chem. 
Soc. Trans.' for 1878 and 1879. 

Professor Ramsay's later researches have been more devoted to 
subjects in the borderland dividing chemistry and physics. In 1879 
and 1881, he published in the * Ohem. Soc. Trans.' four papers on 
Molecular Volumes, and between the years 1880 and 1892 he com- 
municated to the Royal Society eight papers on the Critical State 
and Properties of Liquids, two being published in the ' Proceedings,' 
and six in the ' Phil. Trans.' In 1893 he published the results of 
researches on Molecular Surface Energy in the * Phil. Mag.,' the 
' Chem. Soc. Trans.,' and the ' Proc. Roy. Soc' In 1893, he com- 
miunicated to the 'Phil. Mag.' a very important paper on the Expan- 
sion of Rarefied Gases. 

But the researches on which the award of the Davy Medal to Pro- 
fessor Ramsay is chiefly founded are, firstly, those which he has 
carried on, in conjunction with Lord Rayleigh, in the investigation of 
the properties of argon, and in the discovery of improved and rapid 
methods of getting it from the atmosphere ; and, secondly, his dis- 
covery in certain rare minerals of a new elementary gas which 
appears to be identical with the hitherto hypothetical solar element. 
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to whicli Mr. Lockjer manj years ago gave the name of "helium." 
The spectrum of this terrestrial gas was seen at first as an extremely- 
narrow and sharp line of a brilliant yellow colour, close to, and 
rsb'ghtly more refrangible than the sodium lines, Di and D2, and 
having a wave-length near to 5876, this, according to recent de- 
terminations, being the wave-length of the solar line of helium, or, 
a,s it is usually designated, D3. Shortly after its discovery, Professor 
Ilunge, of Hanover, announced that the yellow line of Hamsay's gas 
was double, consisting of a strong component having a wave-length 
•of 5875'88, and a faint component having a wave-length of 5876*21. 
As no observer had seen the solar line D3 double, doubt was thrown 
on the first assumption that Professor Ramsay had actually isolated 
a solar element hitherto unknown on the earth. A few weeks 
later, however, Dr. Huggins, in England, and Professor Hale, in 
America, have detected the presence of a faint luminous companion 
of D3 in the spectrum of the chromosphere, and as these solar lines 
have the same wave-lengths as those of the corresponding terrestrial 
lines, the doubts at first raised have been set at rest. The body 
giving' rise to the solar line D3, and Professor Ramsay's new gas from 
cleveite, uraninite, broggerite, monazite, and many other rare 
minerals, is now admitted by chemists, physicists, and astronomers 
to be the same substance — helium. 

The conferring of the Davy Medal on Professor Ramsay is a crown- 
ing act of recognition of his work on argon and helium, which has 
already been recognised as worthy of honour by scientific societies in 
other countries. Por his discoveries on these gases he has already 
been awarded the Foreign Membership of the Societe Philosophique 
de Geneve, and of the Leyden Philosophical Society. Pie has had 
the Barnard Medal of the Columbia College awarded to him by the 
American Academy of Sciences, and within the last few weeks he 
has been elected a Foreign Correspondent of the French Academie 
des Sciences. 

Five years have now passed since you elected me to be your 
President. Living at a distance of 400 miles from London, I felt 
that it could not be possible for me to accept the honour when the 
possibility of its being offered to me was first suggested. I accepted, 
with much misgiving as to mj ability to perform the duty which 
would fall upon me ; and now, after having been re-elected four 
times, I feel that if the interests of the Society have not suffered 
under my presidency, it is chiefly because they have been so 
faithfully and unintermittently cared for and worked for by the other 
officers, the Treasurer and the Secretaries, who have left nothing 
undone that could be done to promote the welfare of the Royal 
Society. For their unfailing kindness to myself I can only offer mj 

K 2 
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heartfelt thanks. I soon fonnd that what I looked forward to with 
apprehension — the Coiincil meetings, and as many of the ordinary 
meetings as I could attend, during my University session in Glasgow 
— were tbe reverse of fatiguing; and I am only sorry that I have 
been so many times oblig'ed to forego the pleasure of performing that 
part of my presidential duty. I look back otherwise with unmixed 
pleasure to all the meetings at which I have presided, and my sole 
regret now is — ^I cannot disguise it, and it is a very keen regret- 
that these five years are passed, and that to-day I cease to be your 
President. I thank you all, my colleagues of the Royal Society, for 
electing me fiYQ times to be your President, for forgiving me all my 
short-comings, and for the inestimable benefit which you have 
conferred on me by giving me your friendship. 

The Statutes relating to the election of Council and Officers were 
then read, and Mr. H. Brown and Professor McLeod baving beeUy 
with tbe consent of the Society, nominated Scrutators, the votes of 
the Fellows present were taken, and the following were declared duly 
elected as Council and Officers for the ensuing year : — 

Fresideni, — Sir Joseph Lister, Bart., P.R.O.S., D.C.L. 

Treasurer.— Biv John Evans, K.C.B., D.O.L., LL.D. 

a J. ' f Professor Michael Poster, M.A., M.D. 

becretanes, — ■ < ? ? 

L The Lord Rayleigh, M.A., D.C.L. 
Foreign Secretary, — Edward Frankland, D.C.L., LL.D. 

Other Members of the Oouneil, 

William Crookes, F.C.S. ; Sir Joseph Fajrer, K.C.S.L ; Lazarus 
Fletcher, M.A. ; Walter Holbrook Gaskell, M.D. ; William HugginSj 
D.C.L. ; The Lord Kelvin, D.C.L. ; Prof. Alexander B. W. Kennedy^ 
LL.D.; Professor Horace Lamb, M.A. ; Professor Edwin Bay 
Lankester, M.A. ; Prof. Charles Lapwortb, LL.D. ; Major Percy 
Alexander MacMahon, R.A. ; Prof. John Henry Pojnting, D.Sc. ; 
Professor Arthur William Rticker, M.A. ; Osbert Salvin, M.A, ; 
Prof. Harry Marshall Ward, D.Sc; Adml. William James Lloyd 
Wharton, C.B. 

The thanks of the Society were given to the Scrutators, 
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Account of Grants from the Donation Fund. 



The following Table shows the progress and present state of the 
Society with respect to the number of Fellows :— - 



j Nov. 80, 1894 . . 

I Since Elected 

I Since Compounded 
i 
Since Deceased . . 



jSTov. 30, 1895 



Patron 

and 
Royal. 



4 



Foreign. 



48 



~7 



41 



Com- 


£4 


£3 


pounders, 


yearly. 


yearly. 


ioO 


115 


191 


+ 1 


+ 1 


+ 14 


+ 1 




1 


11 


4 


4 


141 


112 


200 



Total. 

508 
+ 16 



498 



Acconnt of Grants from the Donation Fund in 1894-95. 

£f s. <h 
Sandwich Islands Committee (per Dr. D. Sharp), to 

enable the Committee to send out a Collector to the Sand- 
wich Islands , 100 

Prof. Roy, to aid him in the Construction and Working 
of a Calorimeter for Physiological purposes 60 Q 

Dr. Gamgee, to aid him in his Researches on the 
Absorption of Haemoglobin 30 

Prof. Sanderson, to assist Dr. Y. Harley in his Re- 
searches on. Absorption from the Alimentary Canal 50 0' 

Prof. H. Dixon, to assist Messrs. Strange and Graham 
in their Enquiry into the Combustion of Cyanogen and 
Oxygen «... 25 

Mr. Thiselfcon Dyer, to aid Mr. Theodore Bent in 
collecting Plants on the Littoral of the Red Sea 30 

£295 

^-..^.^r.,.^^..^,.--^^„riiiiiiirWitr II ■im «rMT« 



